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This paper develops a perspective ﬂo problems to be considered whem
determining wvhether $o hold or dispose of serviceable units in long supply,
for recoverable types of items. It also develops a formula fer_ Qotpmini.u
an econcmically justifiable :Senieuble Economic Retention Ltn].r/ tor mh
items, and a rule-of-thumd approximation of the formula.
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I. DMIRODUCTION
On several recent occasions the AMC Director of Supply, Major Ceneral Frank

A. Bogart (also Vice Chairman of the AF Spares Study Group), has expressed

strong concern over the possibility that tco many serviceable units of line

items in very long supply may be held rather than disposed of by our AMAs.

Tae type of evidence suggesting this possibility is the frequently high ratio

betveen the Gross Retention Level and the Minimum Retention Level for a lins

iten. This high ratio suggests that the Cross Retention Levels themselves

are very higc, and creates & potential for the holding of many years of supply

of serviceables for some items. {
When this provlem came under discussion at a meeting on 7 Jaruary 1960, !

General Bogart asked whether the AMC Operations Analysis Office could conduct

at least a literature search of relevant prior studies of disposal decision-~

making, to ascertain whether suitable remedies ere available. Due to the press I

of other projects alrsady initiated, we did not underteks anything even

aprroximeting a full literature search. However, in the ccurse of an attexpt

to forrmilute the provlem anslytically, a perspective was develcped which

seeamed to offer a basis for early actson, and so this paper was written ¢to

present our approach. Because it is believed that early implementation of

these ideas may be desirable, and also because the paper attempts ¢o break

pew ground ‘n AMC methodology rather than point to refinement of a well

established gystem, this paper attempts to develop proposals which are es

simple as possible. If the ma jor concepts prevail, later work may be

necessary to develop such refinements or revisions as are found to be desirable.
Concurrent with the informal briefing of MCS personnel on our approach,

there has been an opportunity to do same literature search. This led to the

finding that AMC Mantals (for exmmple, AMCM 57-1 and AMCM 400-1) and aAMC

K4



Regulations (for examrle, AR 57-5 and AR 57-13) touch lightly on the
disposal of recoverable type items., If there is not emougk implementation
of the disposal autbority granted by these publications it may be because
their concept of doing ttings "most economically® is toc vague -- or because
there is not sufficient motivation for the AMAs to give these matters high
enough priority. This paper attemptes to deal with both of these possibilities.
The brief literature search also led to a rescinded Air Yorce Manual, AFPM 67-8,
which prescribed retention formulwe fur recoverabls type items which this
writer comsiders tc bave been inadequate conceptuelly as well as too complex
to apply.

As a by-product of the disyosal study there is evolved a picture of
the life history of the recoverable livce item which sheds light on present
AMC practice that should be of considerable interest to the Directorate of
Maintenance Engineering. From this picture could flow reasonabls decisfons
quite the reoverse of disposal, namely, for a limitod mmsber of selectsd ffjems,
a justification for doing repair work even though serviceables are alisady
in long supply. Active participation of maintenance personnel is newded if

sourd planning is to be accomplished.



II. DEPOT LEVEL REPAIRABILITY

Retentior Levels

Speres of recoversble type items which are in lomgz supply in ths Air Force
are oitier retained or disposed of on the basis of tic cal-ulated stock lewvels.,
The reparadle uriis are considered availables for dispcsel vhen the sum of
serviceebles plus (reparalles divided by overheul recovery rate) exceeds the
*Minimam Retention Level (MAL).* The MAL quantity is comsidered adequate
for all future peeds if repair of this iten is contimed. Serviceabls maits
are available for disposal vhen the pumber of serviceables exceeds the
considerably higher *Gross Retentioz Level (GHL).®* This GRL quantity should
be encugh to meet alli future needs vithout any further repair of this item.
Much concerr has been expressed because the GRLs are frequently very mnch
higher than the respective MHis, for example, a retio cf 10 to 1 is not
considered umusual.

Since our formulation of the probiem stems fram these high ratios of
GHL to MRL., ard since these two reteation levels are identical in value
for any line item which cannot be recovered and repaired, this study deals
only with recoverable types of items. Furthermore, the aigh ratios caiy
suggest the possibility that too many serviceable units are being held, and
so this study sesks tiae besis end the justification, if any, for disposing
of serviceable units in long supply. Additional reasons for ccncentrating
the initial study oa servicesble units of recoverable type items are that
most iong supply dollar value is concentrated in these iteme, and that
thesy same items seem tc be particularly amenable to improvsd management

on tke basis of econamic cansiderations.

A preliminary and very incamplete literature search revealed that




technical literature perieinimg to disposal forumise applies mist satis-
factorily to ‘tems which are not recoverable. The typical sprroech considers
the holding costs of the svailable mmits, ani comtrasts theee with the costs
for repurchase of new items at a later date. The underlying idea is thet
units which may be disposed of now will nltimmtely besve to be repurchased.
If hold:ng costs are higher than repurchase costs for mxits that would be
asel at same Tuture date, these umits are comsidered disposable; if mot they
are consifared to be "economically retaimable.® Some of the thsoretical
treatments 2re more camplote than others, and these inclmis comsideration of
sheclescence and detericoration costs, interest rates, and stock-cut pemslities.

For purposee of rough ‘ilustretiomn, with some oversimplificatiom, ome
wight say that if bholding costs rux at 108 per year of origimal acquisitiom
price, aad if the totai cost cf reecquisitiom rums at 1l10f of unit price,
disposal formiae of tbke kind poted would indicate ths?: elsven years of
supply could economically be retained. This weighing of boiding costs
egainst rsacguisitiom costs is made official in the Air Force by AFR 67-81,
Menagement cf Materiel in Lomg Supply,® dated 21 March 1957. FParsgraph
54(5) of tiLis regrlation cites economic comsidsrations which include
reteation costs, remrocuremsnt costs. and net retura fram disposal — but
it makes »o mention of repair costs.

Incidentally, units vhich are kept because they fall within the GRL
or FRIL. are described as "economic retention,” even though no economic
considerations are involved in camputirg these two lewnls.

The Effect of Repairebility
The inadequacy of such disposal formmlas, for items with high GRL/MHL

ratios, is that they require the bolding ccsts to exceed a repurchase cost

in order to demanstrate the feasibility of disposing of some urits. This




ies too severe a test for recoverable types of items. Vhen the mumber of
serviceable units lies scmewhere between the GRL and MRL, we must recogaize
that more repair, rather than repurchase, is an alternative to holding of
servicesbles. Every serviceable unit we might dispose of now will ultim:tely

mean merely one less reparable unit to be disposed of and one more repair

—

to be accomplished. Similarly, every serviceable unit wve hold will mean one
more reparable to be disposed of instesad of repaired. Consequently the

cost of holding a serviceable unit must be contrasted with the cost ef
creating a serviceable through repair. (Since we contemplate the use of no
reparables except those which generate shortly before repair is to be done,
and we shall dispose of the reparables generating as long as our serviceables
exceed the MAL, we do not have tc comecern ourselves with any loang term
holding costs for the reparables.) Only after having reached this conelusioa
by preliminary analysis was it realized that Genersl Bogart had already
stated its esssnce at the 7 January 1960 meeting cited previously.

Reverting now to the example ahove, wherein eleven years of serviceables
were found to be economically retainable, let us assume that repsir cost
eq.els 30% of original unit cost. It is nov seen that the original test
was much too severe (biased against disposal), since a comparison of holding
costs with repair costs would show only three years of serviceables to be
economically retainable.

The Life Cycle of Recoverable Itemg

In order to bsgin the quantification of the idea discussed above, let
us examine Figure )., which portrays a serviceable bin marked at GRL amd MRL,

and conteining a quantity of serviceables between those two levels.

»
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GRL

T e ] Serviceables, actual

SERVICEABLE BIN WITH RETENTION LEVELS

The item is a black box which, for initial discuesion, we assums can be
repaired only at depot level. Ve also assume that this black box has beea
listed on an Excess Change Notice, so that we should be disposing of
reparable units which are generated (and therefore excess) at base level.
If the supply of reparables in the hands of the depots has been used or
released for disposal, or if repair requirements are being properly managed,
we would be in a period during which no depot repair is being accomplished.
J.s3t us now trarsfer our attention momentarily from Figure 1 to Figure 2,

where we examine the complete life cyecle of this black box.

Figure 2
1 II I11
Depot Depot
, ¢————Repair ), & No Depot Repair ——) ¢——Repair——
' LA (] -
Preseng date

LIFE CYCLE OF A BLACK BOX IN LONG SUPPLY
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There will have been a period of time during whick this item was repaired as
depot level, Phase I. This is followed by FPhase II, during whiech these items
are in long supply and are not repaired at depots, mor even sent as reparables
$0 depotz. However, since the nmummber of serviceables is delev the GRL, whieh
is the quantity ve need for satisfying demands during the full life of type,
we must anticipate that in the course of time we shall have to resums depot
repair, as in Phase III. The "No Repair® phase will begin when the number of
serviceables builds up teyond the MAL, ar. will terminate when it later
declines to the MRL. During the "No Depot Repair® phase, the level of
serviceables shown in Figure 1 would be steadily declining towards the MRL,
If the quantity of serviceables crosses back and forth over the MRL by smsll
margins, wve might conseivably have a succession of the phases shown in
Figure 2; such a succession of "no repair - repair® phases could be accomplished
by careful MRS acbheduling, without use of the Excess Change Notice.* However,
if a ma jor change in program or in failure rates causes the level of service-
ables suddenly to go far above the MRL, we could expect to see the three
sharply separated phases of Figure 2,

Items which suddénly cross the MAL by a wide margin should be clesely

Eihae N

examined at onceo, to see whether things w-:lll be happening during the "Ne
Repair® phase which will make the resumption of repair, at a subsequent date,
very difficult or expensive to accoamplish. We must inquire whether the
skills of the repair technicians might be lost; whether the tools and
equipment for repair migkt be disposed of; and whether stocks of supperting

repair parts (the bits and pieces) will be kept or flushed out of the systeme

% This raises a quastion: how far above the MRL should stocks be befere em
Excess Change Notice is justified? This is discussed further in Chapter I1II.
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It is not too hard to visualize that for meny items this sort of on-again
off-again cycle would be quite manageable by our specialized repair activities.
The repair men might simply shift their attention from, let us say, a radic
of one type and model to other radio models, using the same skills, the same
tools and equipment, and perhaps even the same repair parts. With little
or no effort they could resume repair of the original ralio model when needed.
However, it is also possible to visualize the existence of some items for
which an on-again off-again approach would cause grave difficulty, for the
skills would be lost and the retraining and reconstitution of the resources
needed would be very expensive. For items of the latter description one
would have to consider whether Figure 2 should not be deliberately replaced
by Figure 3.

Figure 3

t—nopot lxlouir——-i‘f———lb Dopf: RO””—-—*'
?

(Serviceables far above
MRL at this date)

MODIFIED LIFE CYCLE OF A LONG SUFFLY ITEM

Figure 3 shows a long Phase I during which depot repairs are accom-
piished, followed by a terminal Phase II without depot repair. To effect
& change in the life cycle of a specially justified long supply item, from
Figure 2 to Figure 3, would require depot repair to be continued for a while,
even though serviceable quantities far exceed the MRL, in other words, repair
of items which are not needed in the short rangs future. This would be the
kind of repair that was described in Operations Analysis Report No. 1 as

work on "infinite quotient® items, which are in sufficiently long supply
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(of serviceables) that we do not really need more repair now. If such repair
were done, the gap between GRL and actual serviceables as shown in Figure 1
would narrow steadily, because the GRL would drop as the future program
becomes smaller with the passage of time, and/or because the level of actual
serviceables would rise. The gap would disappear when the quantity of
serviceables reaches the latest value of the GRL, and then depot repair would
be permanently discontinued, as in Phase II of Figure 3, either by issue of
an Excess Change Notice or by changing the item's recoverability code. It
would do no harm to emphasize once again that Figure 3 should only be
deliberately authorized for selected items after careful consideratiom of the
peculiar troubles they would generate under Figure 2, and that a very low
repair priority should then be used during the latter stage of Frase I,

Incidentally, if we should become aware that Figure 2 is very undesirable
for a particular item, but we have already entered into Phase II, it may
still bs possible to approximate Figure 3. Thus if the situation is noted
befors the skills, touls and parts have disappeared, an immediate resumption
cf repair may be decided upon.

The Figure 3 concert discussed above is essentially similar to decisions
to make a buy on "life of type," instead of small incremental buys, in cases
where re-onening of production lines would be expensive. In many cases the
choice between Figures 2 and 3 can be made on a judgment basis, but if there
is a great deal of money involved it may be preferable to use an ob jective
procedure, and so we provide the latter near the end of this Chapter in the
Section called "Economic Resumption of Depot Repair.®

The Serviceable Economic Retention Level (SERL)

Let us now return to consideration of those items for which the om-again

off-agaln approach is not a major problem, and examine Figure 4« We are

=citan)
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still considering items which have only depot repair.

Figure 4

| Serviceables,
actual -

Serviceable
Economie
Retention
Level (SERL)

DISPOSAL OF SERVICEABLES

Here we see that the actual level of serviceables falls short of the GHL,
by a quantity *R®. Since the GRL is the total future issue irequirement for
the life of the item, this means that ultimately (Phase III of Figure 2) the
derots will have to repair R units. (To do this they will have to procese

R reparables, thus allowing for depot condemnations,.
overhaul recovery factor

Using the symbol "orf" for the overhaul recovery factor, R < orf reparables
would have to be processed.) We can see what will happen if we dispose of
gserviceables even though we have not reached the GRL: If we dispose of *D*
serviceables now we shall have to create D additional servicea%les at a

later date, by depot processing of D s orf reparables in addition to the

R % orf already cited. The basic question to be asked is: what value of D

1 |



is economically justifiable? Another way of wording the same question iss
how do we detsrmine the Serviceable Economic Retention Level (SERL), & new
kind of level, above which it is economical to dispose of serviceable units?
For discussion purposes let us assume that we have on hand a sufficient
quantity of serviceables to meet our needs for six years. Let us consider
the quantity (qé) that would be used in the 6th year, and ask whether we can
dispose of it at this time. We reach the answer by considering the relative
costs involved, without disposal and with disposal. Our first set of costs
generates if we keep the q6 serviceablzs throughout this long six year holding
period. Total costs by this approach would be the holding costs for the q

6
serviceables over that long period of time, minus the net salvage value of

}ﬁ_’, reparables. The second set of costs is based on disposal of the Q'G
orf

serviceables nowe Total costs by this approach consist of the costs to

process q,6 reparables through repair to obtain q 6 serviceables, approximately

orf
8ix years from now, minus the net salvage value of the q6 serviceablea which
we presently dispose of, minus the net salvage value of the units condemned
during the repair. The second approach does not include the acquisition coste
of the serviceabl;s being considered for disposal, since those costs were
accrued in the past and we are concerned only with new costs. Thus if we hed
holding costs of 10% a yeer, 8 repair cost of 30% of the original acquisiticn
cost, and only a small difference between the salvage values, we would readily
£ind that it does not pay to hold the q6 sarviceables for the 6 year time
span - nor to hold anything that will be needed more than 3 years from now,.
SERL would thence be computed as the quantity needed for the next three years,

plus stock levels.

11
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In the example above, interest costs were temporarily ignored. In the
section below called The SERL Formula they are considered. These interest
costs make a "dispose® decision more probable, since they increase the
holding costs of the serviceables. The SERL Formula section contains the
detailed method for calculating the Serviceable Economic Retention Level (the
SERL) .

Scope of Initial Application

There is ample reason to think that a substantial percentage of the
line items actually being processed through the Materiel Repair System are
in very long supply, namely, between MRL and GRL. Consequently these items
are candidates for the calculation of a Serviceable Economic Retention Level
(SERL)., We could attempt to develop cost factors which are broadly applicable
to hundreds or thousands of different line items, and we might even contemplate
ths actual epplicetion of a disposal formula to calculate the SERL on thousands
of line items. This approach has two manifest disadvantagec: first, the dif-
ficulties that can be expected in obtaining valid and widely applicable cost
factors, including warehouse costa, interest, obsolescence, deterioration,
etc.; second, the exceedingly heavy data processing demands that would have
to be levied on our already heaviliy taxed resources.

For these reasons it might be more judicious to consider initial appli-

cation of the SERL approach to a relatively small number of items deliberately
selected by each AMA or depot on the basis that they are in long suprly and
have particularly high holding costs and/or particularly low repair costs.

For such selected items the cost factors used would not be generalized
averages but would bs the pertinent information actually applicable to those
items. Furthermore, the chances are good tket a relatively small percentage

of the long supply line items would in fact yield the ma jor part of the

12




potential pay-off in this area. Finally, all of the "sore thumb® items would
be taken care of, so that vulnerability to criticism for retaining meny years
of supply on hand could be substantially eliminated.

In addition to sore thumb items, SERL could also be applied soon to sore
thumb situations, such as occur when depots are being closed end decisions
must be made on the shipment or disposal of numerous items of supply. For
apecial items, the decision formula developed below could be used; for special
situations, and for gensral use when simplicitly must be stressed, the rule-
of-thumb presented after the formula might be even more beneficial.

As the initisl application of this SERL approach to the most promising
line items begins to show results, decisions can be made regarding the rate
and manner in which application should be broadened. Possibly the initial
application should be viewed as a service test. If it turns out that very
little disposal is actuelly being justified by SERL, the concept will still
serve & very useful purpose -- it will help us to justify to Hq USAF, Bureau
of the Budget, and Dept. of Defenae‘ppgbpgqpxiaty of keeping our long supplies,
and thereby trke some of the heat off this continually irritating sub ject.

It is believed that our AMAs and AFDs can readily specify the items to
which SERL should be applied. Incidentally, they already have the authority
to follow & course somewhat akin to the SERL approach. AMCM 400-1, *Hi.Valu
Logistics Manual,® page 10-26, authorizes them to rely on future reperable
generations and repair instead of storage of serviceable assets, "when it
can be determined that the criteria for retention can (thus) most economically
be met.* It continues: ®... it will be the policy to retain sufficient
assets to meet only the minimum level computed in accordance with procedures
outlined above.™ AMCR 57=5, dated 20 Apr 1959, and AMCR 57-13 dated 14 Jan

1960, say the same thing. The troubles here are twofold:




l. No formula or objective process is furnished for deciding
vhether retention or reliance on future repair is more econamical.

2. The policy is too inflexible. A formula designed to assess the
relative economy of disposing versus holding might very well show that
disposal is in order, but not ell the way down to the MRL, whereas the refer-
enced marual and regulations fcrce a chcice between no disposal and disnosal
all the way doxm to the MRL,

This OA Working Paper avoids the second trouble by introducing the more
flexible SERL concept. The serviceables do not have toc be reduced all the
way down to MRL, but only as far down as is economically justifiable. To
avoid the first trouble, the following formula is suggested.

The SERI, Formula

The underlying logic of the formula which will enable us to quantify
the Serviceable Economic Ritention Level warrants a little explanation before
the fcrmula itself is presented. The key element we need to determine, before
wa get the SERL quantity itself, is the maximum number of years which & service-
able urit can be economically held. Stripped of refinements, this entails
finding out for how many years we can accrue holding costs without their
aggregate exceeding depot repair cost. We shall cell this value N, and then
plan to hold enough serviceables to meet all our needs for N years. Support
for the N+4lst year and the period following will be based on repair of the
reparables generating as we approach the N+ lst yeare.

In order to firm up the value of N we weigh all the costs inherent in
each of two decisionss hold serviceables for the Nth year versus repair for
the Nth year. The costs for the "hold* decision are on the left side of the
formula below, and they include the following: annual holding costs and interest

thereon, special or one~tims holding costs, and a credit for the salvage of
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the reparsbles not needed. The costs for the *repeir® decision are oa the

right side of the formula, including: depot repair coast, a credit for the |
present salvage of the serviceables (with interest), and a ecredit for future
salvage of units condemned during the depot repair. As mentioned previcusly,
the total acquisition cost of the units being considered for disposal iz not
involved.

With this introduction, we proceed to find the largest value of N thet
will satisfy the formuls below.

(V)(R) [1.::.'4 + (Loo)% (2e01) + ... (1.ou)ﬂ + (n)(r.o4)” - s,

¢ (N(r). - (8) (10T - g

where V is the acquizition value of the serviceables to be issued in the Ntk yoer,

N is the number of years we will hold the servicesbles. Its value is
1l or mores If N is larger than the number of years remaining in
the program we will not use it, and merely set SERL equal to the GRL. §

h is the percent of acquisition cost that is needed arnually for bolding H
of sarviceables ( including space, menagement, TOCs, inventories,

~_probable deterioration and obsolescence; interest on the total
acquisition value is not included, as this cost is already committed
whether we dispose or not). .

104 is the factor used to charge interest on new costs; (1.04)? is
interest for two years, etc. It can be modified if an interest rate
other than 4% is considered valid. The ®as of date® to which interest
brings all the costs is the end of the Nth year.

H is the special or one-time cost that may be associated with the holding
of the serviceables (e.g., transfer cost from a depot which is being

olosed).
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is the nst salvage valus of the reparables that could be disposed of

if the Nth year were supported by retention of serviceables rather
than by repair. The number of reparables involved is greater than

tie numbar of sexviceablss, because of potential depot condemmations.®
msans equal to or less than.

is the percent of acquisition cost that is needed for repair. Its
valus is affected by the volume of rerair being coasidered, end must
reflect the costs incurred on those units which are condemned in the
repair cycle. It is also affected by one's judgment whether, under

& "Hold Serviceables® approach, the bases would be shipping i1eparables
to the depot for condemnation de.n.te Excess Change Notices; if they
would, "r*® need not ‘ncludes transportatiocn costs, since these are
incurred whether we decide to repair or to hold serviceablea.

is the net salvage value of the serviceables that could be disposed of
now if we don't hold them for support of the Nth ysar.*

is the net salvage value of the units condemned during depot overhsul

in support of the Nth year.*

To simplify part of the actual ccmputation, a table could readily be

prepared which would give the values, for many different values of N, of the

following elemsnts in the formula:

¢ Net salvage values are often so small, in relation to holding and repeir
costa, that they can be ignored. In sume cases they may be large enough to
Justif,
minus cost of a disposal action.® Only rarely would they be large enough to
estimate carefully; in these cases the timing and the decentralization of
the disposel action(a) would affect the net salvage value.

costing them out in approximate terms, such as ®"cash receivable

16




£ E-ou (Lop)%+ (0w ¢ ... (1'°‘*)N.—.|°

N N-1
B, - (1.04)" and RB = (1.04)

The table would look like this:

£ 5 T2 B

1 1.04 1,04 3

2 2012 1.08 1,04

3 o2l 1,12 1,08

l} h-hl 1.17 1,12 otce

Once we have found the value of N wse can compute the value of SERL, a&nd
dispose of serviceable units in excess of the latter.
SERL = (1) stock objectire, plus

(2) quantitative requirements
(WwRM, projects, etc.), plus

(3) issues in the next N years.

The SERL formuls does not include any cost for holding reparable quamtities,
and the SERL level does not include any quantity for priming the repair cycle,
which will again be used in support of the N + lst year and later. All that
is nesded is to cancel the "Excess Change Notice® early enough to prime the
repair pipeline, and to resumes repair early enough to support the N + ls¢
year; this of course also entails checking on the availability of the repair
parts (EO&SP) needed for the depot overhaul.

If the SERL should turn out to be less than the MRL it must be modified
80 as to equal the MRL. It would hardly be wise to dispose of serviceablea
and keep reparables, yst we would be doing this 1f ws disposed below l{l‘iL.
Conversely, if it turns ocut to be more than the GRL, namely if N is greater
than the number of ycars remaining in the program, we modify SERL so that it

equals the GRL.

17
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The SERL Rule-of-Thumb

¥e recognize of course that the above formula is not so simple that

avery Item Control Officer can be expected to have time enough and skill

snough to use it. Item Control Officers, warehouse personnel, and others ‘
could suggest candidate items which they think warrant disposal action --

recoverable type items in long serviceable supply, especially those with

high holding costs and/or low repair costs. Analysts could tuen apply the

formula. If requested, the Operations Analysis Office at Hq AMC (MCIFR)

would be glad to assist in the interpretation, clarification or refine-

mant of the formuila.

Situations frequently occur wherein a quick (and mot too dirty)
estimate of disposal possibilities needs to be made. Examples include
visitations of Quarterly Review Boards, supesrvisory staff visits, local
reviews by bigher management levels, teams engaged in monitoring the
distribution of stocks from depots being closed, audit or inspection teams,
etc. For such purposes, a rule-of-thumb adaptad from the decision formula
above could be invaluable as a tool for quick screening of many items,
possibly followed by more thorough review of those items which appear
suspect when the rule-of-thumb is applied. To this end the following is
suggested: Disposc of serviceable units which are in excess of SERL, where
SERL equals serviceable stock objective plus quantitative requirements
(wRM, projects, etc.) plus issue support for the next N years. The value
2f N is determined thus:

N = Unit cost of depot repeir minus One-time holding costs per unit.
Annual holding costs per unit




If the computed value of N is less than 1, change it to l. If it is

larger than the number of years remaining in the program, let SERL equal
the GRL. If SERL is less then MRL raise it to MRL. The "one-time holding
costa®™ may include such costs as transfer from e closing depot to another
location; alao the difference between salvage value of a serviceable unit and
a reparabls unit, if large enough to affect the size of N; also special
revarehousing or building costs that may have to be incurred if no disposal
is made.

Cost concepts willi be further discussed in Chapter IV below,

Econamic Resumption of Depot Repaein

In the discussion of item life cycles earlier in this chapter it was
noted that in samc cases the decision to dispose and later to resume depot
repair might be hard to reach without an objective procedure. The procedure
was not furnished above because the background of the SERL formula was needed
first.

In developing SERL we determined that it was economical to hold serviceables
in support of N years, and to rely on repair beginning with the N + lst year,
but we did not take accounat of the Materiel Repair System start-up costs.
These may inzlude new tools and equipment, training of personnel, ley-in of
repair parts, etce If theses are lerge enough they might cause us to reject
the use of SERL, and to keep all of our serviceables, as in the life cycls
porirayed by Figure 3 above,

To decide whether disposel and later resumption of depot repair is more
eccnomical than continuing repair until stocks reach the GRL, in other words
to choose between Figure 2 and Figure 3, we must evaluate two sets of costse

1. No disposal (Figure ,): repair costs until we reach GRL, pius bolding

costs through life of type, minus net salvage values for all reparables
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gonerated after we reach GRL and all items condemned in repair,

2. Disposal (Figure 2): holding ccsts for N years, plus repair costs
from N 4+ lst year through life of type, minus net salvage value of serviceables
disposed >f now and of reparables disposed of untili we reopen repair and of
items condermned in repair, plus costs to start-up the depot repeir process
after N years without repair.

If the set of disposal costs is lower, then SERL is used. It is noted
that start-up costs are not included in the SERL formula itself, for once we
commit ourselves to incur them thoy no longer affect the incremental annual
costs being tested in the SERL formulae.

It is quite apparent that cetailed application of the twc sets of coste
outlined above would be very tedious. Once again we note, therefore, that
only in rare ceses need ws make a formal check cn whether resumption of
repalr is economical. In the typical case, where depot repair start-up
costs are moderate, SERL could be used without preliminary calculations of
this kind,.

If costs of the above kind are not taken into consideration, whether
formally or informally, it is very possible that the high holding costs and

high start-up costs will both be incurred.




III. BASE LEVEL REPAIRABILITY

Zntroduction
The preceding chapter was limited throughout to discussion of recoverable

items which are reparable at depot level only. There is no recoverability

code which administratively proscribes bases from repairing items -~ thus,

items with a ®*I* code are the only ones which may be sent to depots Zor

repair, but even the D coded items may be repaired at operating bases if

they have the capability. Chapter II was therefore a discussion of a relativsly
small number of items which for technical reasons are beyond base level

repair capability; these items were covered first because they served as an
introduction to the mcre complicated situation faced when a line item is
reparable at both base and depote

Effect of Pre-Issue

An importent consideration to comes to grips with, before discussing
retention levels on items reparable at base level, is the affect of "maintenance
pre-issue stocks.® Many serviceable spares are delivered to aircraft docks
or repair lines through pre-issue; the stocks in the pre-issue location very
often came there from bese repair; and transactions of this kind are normally
excluded fram the "issue rate® used by Air Materiel Command in computing
Gross Retention Lavels. For retention level calculations by AMC, repairs and
replacements which go through pre-issue but not through base supply are
treated as though they did not occure.

On the other hand, many item failures which are repaired at base do get
reflected in the issue rate, either because the item is not stocked in pre-
issue or because the base supply reserves had to be drawn upon. It is base
repairs of this kind which are supposed to be reflected when AMC requirementa

calculations use factors indicating the percentage returned for depot repair

2%
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and the percentege repaired at base.

In summary, our Gross Retention Level does not have a very firm and clear

cut interpretation when base repair and pre-issue effects are considered.
GRL and the Excess Change Notice ‘

The GRL is computed with an issue rate which does not reflect base
repairs cycled through pre~issue. When serviceable stocks exceed this GRL
the excess units are disposed of, the idea being that the GRL will meet all
needs for life of type. Implicit in such an arrangemsat iz the idea that
pre-issue support and related repairs need to continue;-but that other base
repair of the item can be discontinued if stocks equal GRL.

However, the Excess Change Notice that the Air Materiel Area would
issue, instructing bases to dispose of serviceables and reparables excess to
local needs, would not convey this information. It is not at all clear how
the bases react to these notices insofar as their repair practice is concerned.
In fact, the Excess Change Notice has not been thought of by Hq AMC as a device
which influences base repair practice, but only as a tool to prevent unwanted
items from being shipped back to depots. It seems possible for the base
repair practice to range from one extreme of discontinuing all base repair
to the other extreme of making no change whatever. It is fairly clear, for
example, that if an item covered by an Excess Changa Notice is allowed to
remain as a pres~issue item, little change in repair practice will be made,

The GRL concept as used has the effect of holding enough serviceables
to make unnecessary the amount of base repair which was over and above pre-
issue, but not enough to make unnecessary the base repair which was masked
by pre-issue. There seems to be very little justification for making such
a distinction, and the AMC procedures which are expressed through Excess

Change Notices need to be improved to clarify this situation. The noticeas
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could be wordad so as to advise or instruct bases on the desired extert of
base repair, reflecting actual stock conditions.

Teke the particular case where stocks are below the GRL but well above
the MRL; tcday, an Excess Change Notice would be issued instructing basss
to dispose of reparables excess to local need. From the bases' point of
view, this indicates the same kind of treatment of reparables as if stocks
wore at the GHL, yet the AF-wide needs are different. In this particular
case we need total repair in the future in a quantity equal to pre-issue
amounts plug the present difference between GRL and actual stocks; if
stocks were at GRL we would only need future repair equivalent to pre-issue
activity.

There is another problem that needs attention. The level at which
serviceable stocks should be in order to justify issuance of an Excesa Change
Notice needs to be clarified. At the MAL level it should not be issued,
since all repair poesible is needed to avoid new procurement. At the GRL
level and samewhat below the notice is clearly needed. It is not clear
at what point between GRL and MRL the notice is first needed. In this paper
we choose merely to point out this problem, not to offer a definitive answer.
The answer would seem to depend upon a policy decision as to the minimm
period of time an Excess Change Notice ought to be in effect before it is
cancelled -- and cancelled it will ultimately have to be for all items which
will later depend upon depot repair. Once this policy decigion is made,
for example one year might be chosen as the minimum worth while period for
Excess Change Notices, procedures should he issued by Hq AMC, atating that
Excess Change Notices should only be issued when the actual stock level is
sufficiently higher than the MRL to allow the Excess Change Notice to remain

in effect for at least the specified minimum period.
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The 93 Level and the Redefined SERL

A picture of the conditions which may prevail for an item amenable to

base repzir is shown below.

Figure 3 ’
Q1 GRL
L)
g ZZZT 7T 7 T 77 7 7T T 7 T T 1] Serviceables,
b. actual

% /
e %‘ SERL l?

DISPOSAL WITH BASE REPAIR

In Figure 5 above, "b® represents a conservative estimate of the number
of units that could be made serviceable through base level repair during the
ramaininé life of the line item. This b value reflects the relative frequency
of base repairs to depot repairs, and also reflects the wearout or condemnation
frequency in base repairs. To the extent that base level repairs would not
all be reflected in issue rates (that is, under pre-issue arrangements), b
does not include all base repairse

By subtracting b from the GRL we obtain the qB value, which is equal to ' !

the full requirement for life of type at net depot issue rate. It has

particular significance, because if we stay above it we can consider depot
level repair permanently closed, whereas every unit that we drop below it

will have to be offset by a subsequent unit from depot repair. (The above !
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statement, and the rest of this Chapter ignore the repairs accomplished in
I‘-‘

the pre-issus cycle. With today's procedures these are not measursble by
Y

AMC; if apprcpriate changes were made they could be measur’d ‘and considered

as part of "D.")

The SERL value we shall use is computed the ;e.ma as in Chapter Il except
that the N years of supply are figured at iic;t depot issue rate, which implies
that base repair is continuing whenever we apply SiiRL. For the sake of

uniformity we can now state that SERL is always based on net depot issue rate,

for even in the special case as in Chapter II where only depot repair was
peesible, the ordinary issue rate is the same as tbhe net depot issue rate.

We can also state that SERL could only be larger than QB if N were
greeter than the number of years remaining in the program, and if this were-
so SERL should automatically be set equal to the GRL.

The Disposal Decision

If we were to drop our serviceables down to the SERL level we should
have to generate b serviceables from base repair snd d serviceables from
depot repair. One of the first questions we must ask before dropping stocks
to SERL 1s whether it will be economical to reopen depot repair lines. 4s
stated in Chapter II this can usually be decided on a judgment basis, but
if start-up costs are very high we might choose to cost the matter out in
socme detail.

If it does pay to reopen depot repair then we should dispose down to SERL.
Once we reduce atocks to SERL, b and 4 become firm planning factors for future
volume of base and depot repair respectively. This means that bases will
continue their normal repair practices for life of type. This follows because
we cannot plan fewer depot repairs than 4 -- if we did we would fall short

of the quantity ultimetely needed ~- and if we planned more depot repeirs than
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d we would be substituting depot repairs for base repairs. Base repairs are
preferred to depot sepairs for the following reasons.

On the assumption that the tools and skills have already been provided

to the bases' field maintenance shops and armement-electronics shops, base
repair can be expected to be cheaper than depot repair first because of
savings in transportation ccsts. Secondly, let us note a strong body of
4ir Forcs opinion which holds that maintenance capability at base shops often
exceeds actual workloed (presumably justifiable in terms of D-day needs);
consequently, base manhour costs are being incurred whether our long-supply
items are being repaired or disposed of at base level. This implies that
the only base level repair costs which we need to consider would be costs
of "bit and piece®™ repair parts; in effect, these costs alone would be the
marginal base repair costs, and this contributes to a preference for base
repair instead of depot repair. Third, tho continuance of bnao-fepair
through life of type 1s desirable because of the combat readiness provided
by continued base capability to repair the item. Under the exigencies of
combat, serviceable spares may not be in the correct location, and field
expedient types of repair may be the only solution. Finally, if we cut
off base repair before the item phases out we will probably have bought
peculiar EO&SP parts which will be wasted; if we continue it through the
program life there is some hope that new EO&SP procedures will take account
of ending programs and avoid wasteful lay-ins of peculiar parts. |
One problem remains to be discussed. It will tend to coma up in cases
where Q3 is low (namely base repair is extensive). Here ons might try to
avoid holding serviceable stocks as long as N years by using them up at e
faster rate, namely by temporarily stopping base repair and issuing stocks

from depots at the gross issue rate instead of the previous net depot issue
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rate. This would lead to & major difficulty: after some years the bases would

have to resums repair, and it is believed that such a resumption would be far
mors difficult than it is at depot level because it involves so many more
seperate repair facilities. In addition, it would redice the bases' combet
reacdiness with rsspect to emergency needs for repeiring the item. Finally, it
i not desirable bhecouse we have no effeciive adminisirative means to turnm
base repair off and thew or; %$he Excess Change Notice is not reliable, and
meking the item ron-recoverable would make 1t exceedingly difficult to resume
ropair later on.

If stari-up costs preclude reopening of depot level repair we will not
wish to stop and then re-stert depot repair. Urdex these coaditions if we
are below the 83 lavel, we should keep depot repeir going (at a low priority)
until we firally reach a recalculated (due to passage of %ime) Q3. and thon
permanersly discontinue depot repair. This corresponds to Figure 3 above.

If we ars abovs the Q, level, we can permansntly stop depot repeir and dispose
down to the Q3 levcl.: .

In %he cases where depot repair is being permanently stopped we might
f£ind that some reparables ars still (erroneously) flowing back to depois, the
Excess Change Notice notwithstanding. Chenging the item's recoverability code
o B might bo a hotier way of assuring that this flow is stopped, if we can
be sure that tke B codo will not cause the bases to expand their repair
capability by adding tools, skills, etc.

As nenticned above, we should in no cese dispose of serviceabies bolow
tte MRL uniil exterded siudies which cover disposal of reperavles and cost of
new procurement indicete whether this may be attempted. Such studies have heen

aterted hy Hq AMC's Operations Anslysis Oftice.

& 7In thoae cases where "N" would be mors years than the remaiaing program,
éisposal could only be considered if base repair costs wero areiludle.

27

b, 74




*B* Coded Items

In those cases where the recoverability ccde is B, no SERL can be ccmputed
since thers are no depot repair costs available. A comparable approach could
be ugsed, involving base repair costs instead. Affter we obtain more experience
using SERL on D-coded items it might prove to be worth while to negotiate with
the operating commends, to choose between the following possible procedures
for B-coded items:

l, Dispose down to the 09 level, or

2. Do not dispose of B-coded serviceables below the GRL (presently

in effsct), or

J« Obtain bese repair cost data, and compute & level comparable t

SERL on this basise
! Summary

The discususion in this Chapter is necessarily lengthy because it seeks
to describe and to justify certain conclusions. Onc. these conclusione are
reached, and for application purposes, it would seem to be desirable to
compreas the conclusions into a few brief statements.

l, SERL sghould be computed, by formule or rule-of-thumb, for
selected D-coded items. The description of ita calculetion in Chapter II
should be followed, remembering the followings

a. Use net depot issue rate when computing issva support for
the next N yeara.

be N must always be 1 or more, If it is more than thr years
remaining in the program, set SERL equal to the GRL.

ces If SERL is computed to be lower than MRL, replace it by

the MRL value.




2. Dispose of serviceabls units of D-coded items down to SERL if
the start-up costs to resume depot repair would not be prohibitive.

3¢ Jif resumption of depot repair would not be economical, dispose
of D-coded items down to QB; if already below Q‘B' continue depot repair
until a new Qa iy reacked. However, if "N* would be more years than the
remaining program, negotiate with operating commends on the basis of m.
level repair ccsts.

Lo Negotiate with operating commands for B-coded items.
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IV. SPECIAL CONSIDERATIONS

Expediting the Dhﬂ. el

It aight be well at this time to recognize that official use of & SEII.
would increase the amount of stocks that we have in an overtly recognized
excess position. However, actual savings of the holding costs do not come
about through such recognition, until and unleses actual disposal action is
consummated. To the extent that we have huge backlogs of undisposed excess,
and that more serviceables would simply be added to those backlogs without
any speeding up of the movement out of the system, we will have accomplished
no goode In fact it is conceivable, if there is a very long delay before the
final disposition is made, that the itams which are finally moved out are
leaving uneconomically, since the remaining holding costs may no longer
exceed the competitive repeir costs. In short, lead time or execution
time is of consequence in this kind of action; if actual holding costs
continue to be incurred during the period in which the formula assumed they
were reduced to zero, the savings potential of a good disposal will not

be realized.

Marginal Costs

The formula and the rule-of-thumb provided by this study are only
useful when and if appropriate cost datae are available. Full treatment
of the cost concepts and related data processing are not being undertaken
in this paper, in order to permit the fundamentel ideas discussed herein tc
be assessed without undue delay. Suffice it to say, at this time, that
holding costs are extensively discussed in AFM 67-8, *"Uses of Financial

Data in the Management of Depot Inventories." The manual was rescinded in
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1958, but its treatment of this subjeui (Chapter VII, Section II) is still
usaful as background.®

Soms general statements on cost concepts are falt to be necessary, however.
Most efforts to use cost data are based on average cost, and so would this
SERL epmoech if it were heing applied to many thousands of items. Fowever ’
She concept of marginal cost needs special stressy particularly when we are
dealing with sore thumb items and special situations. In simple terms, we
need to deal with the cost differences between our alternatives, and use ccst
Zigures adapted to the circumstances,

For example, let us discuss the depreciation costs of a warehouse. If
we disposed of items ir long supply and then ran the warehouse pertially
empty, we would not be saving any warehouse depreciation; the holding cost
to be used in the SERL formula in such a case should omit this cos? element.
Interest is enother good example: since we have already borrowed the money
to buy the items we row find in long supply, and the inserest charge on that
money is with us regardless of whether we now dispose of long supply quantities,
the holding cost in & disposal formula must exclude interest payable for the

original acquisition.

* AMM 67-8 alsc provides formulae for economical retention levels, including
recoverable type iteme. The SERL concept is considered to be superior to the
manual's approack for recoverable type items because the latter calls fox
continued current repair on long supply items, which is itself grossly uneco-
aomical, and because it does not take account of end-of-program impact on
requirements. It does not therefore take cognizeance of the fact that units
disposed of will be replaceable by a correaponding increase in units repeired,
and thersfore does not use the direct trade off betwsen repuir costs and holding
costs. The SERL approach, which defers the overkauls until they ars nesded
aad ealsc reflects end-of-program effects, yields improved quantities as the
%economical retention level" compared to those obtained by AFM 67-3.
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If disposal of a very bulky holding of serviceables would preclude th§
need for a ma jor re-warehousing or the need for a new building, the holding
costs of those serviceables (to be used in the left side of the formula above)
may properly include the costs of such problems. For descriptirve purposes i
this author thinks of these unusual costs, which &ffect the marginal costs
greatly, as "consequent costs" - the costs of the consequences of holding,

As indicated above, in special cases the formula should use holding costs

which include these "consequent costs.® The rule-of-thumb can include them

in the one-time costs or in the annual costs, wherever applicable. Decision

to repair may also involve "consequent costs," to be included in the right

side of the formula; however, the costs to resume depot repair of an item

would usually not be counted in computing N, since resumption of depot repair will
already have been determined to be desirable and the start-up costs don't
influence the guantity of repair to be done.

This last example reveals something important about these consequent
costs: we cannot count them in reaching a "hold versus repair® decision
unless they affect us differently for the two differcnt choices we might
make. To illustrate, let us essume that holding all our serviceables
would require a re-warehousing; by adding the cost of the re-warehousing
to other holding costa and then comparing with the alternative repair costs
we might conclude that we should dispose of a certain number of serviceables,
However, If the remaining serviceables are atill in such condition that the
re-warehousing must still be accomplished, we did not reach the correct
conclusion about the number to disprnse -~ the re-warehousing cost should
have been lsi. ~ut of the calculation entirely.

One other special case warrants particularly active consideration. At

the time when ma jor trans-shipments of stocks are being considered, auch a»

32

leagfo n s oIS



occur wher depots are being closed, excellent opportunities for economically
juatifiable disposal may be found. Costing the "hold® alternative would have
to include the "consequent" shipping costs. On the other hand, if timo does
not permit e careful disposal program, with all its preiiminary screening of
DOD end other government agencies, nor commercial sale at a reaaombl_e price,
then costing of the "dispose® alternative may have to reflect a scrap return
(perhaps 2% of original value) instead of some higher return.

Relation to the Other Servicea

The reference %o DOD above brings up some very interesting possibilities
which are too complicated to resolve in this initial paper, but whichk are too
important %o pass without mention. In the cost formulas, most salvage values
would be very amall, and the cash return to the Air Force would usually indeed
be small. However, if the item is in fact needed by other govermment agencies,
and precludes a buy on their part, then the benefits the taxpayer receives
from the Air Force dispcsal reed not be small. This raises the question of
whether the "coats” we consider are to be coats to the Air Force or cos%s to
the taxpayer. Sirnce we are fundamentally weighing as alternatives the disposal
oy the Adr Force of some serviceable units (and a later repair of that same
guentity) versus retention(end the later disposal of an equal number of
reparable units), one might think that for line items needed by another
govermment agency the whole issue boils down to whether the units will be
repairad by the Air Force or by the other agency. Actually, the potential
bensfit to the texpayer is increased if we chocse to apply SERL and use a
high (taxpayer type) net salvage value for the serviceables releesed, thus

disposing of many serviceables now. There are two reasons for thiss
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@. The serviceables are available now, whereas the associated
reparables will not be available for a considerable period of time -- and mlydbo
late o preclude the other agency's buy. |

be The other agency may be working under ground rules which permit
them to accept serviceables but not reparables.

Looking at the other side of the coin, when other agencies are releasing
serviceable units of a recoverable type item, we should accept them up to our
SERL rather than up to our Gross Retention Level. In this instance, however,
if the serviceable units not accepted by us will actually go to salvage, the
SERL formulae should use the 1w net salvage value reflecting the low return
to the taxpayer if the Air Force does not pick up scme of the units.

Stability of Requirements Factors

The factors and the program life used in computing our present GRL and
MRL are subject to change. If the net effect of all such changes is a
reduction in requirements, especially such a reduction that would later
cause us to dispose of serviceables, then we ara certainly better off for
having disposed down to SERL now and thereby having avoided totally
unnecessary holding costs. Conversely, if the net effect of the factor
changes is an increase in requirements, we may suffer some loss from having
used SERL. So long es the quantity we still have is equal to the MRL,
computed under the new factors, our loss is either small or zero. For
example, if the only factor tLat changes is an extension of program life
fram six years to eight years, & 1d we still have as much as the new MRL, the
original SERL decision would have been completely valid; the holding costs
for the additional two years could not have been justified, and the

cortinuance of repair during the last two years would have been decided
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upon even at the time the SERL was camputed. On the other hand, if the issue
rate goes up, the units disposed of would actually have lasted fewer than N
years; in this case we will be penalized by some extra repairs to be
accomplished.

Overall, since our procurement,. distribution, etc., all presume stability
and validity of the programs and factors we use, there seems to be little
reazon to re ject this presumption just for disposal. Therefore, it dces not
soem that unprediciable changes should mitigate our interest in using SERL.

One specisl precaution is thought to be worth whils, however. Thare
bave been cases where "issue intervals® used for rstention level computations
have besn much kigher than could properly be jusiified by the actual Air
Force experience with en items For example, an item used in only one aircraft
mode). may have a computed issue interval of 4,000 flying hours at a time
wkea the oldest aircraft have themselves been flown no more than 1,000 hours,
It is entirely possible that the failure pattern on this item is age-rolated,
and that altaough early failure rates were low all the items will fail before
2,000 eircraft houra are reached; the issue interval will later have to be
reviged downward drastically. It is strongly recommended that issue intervals,

when uged for computing retention levels, be adjusted downwerd so they do

2ot exceed the flying hours accomplished by the bulk of the fleet. A similar
etep would be taken for items introduced as engineering changes ater in the
life of the fleet. Thus if a retrofit program were accomplished on an
alrcraft mode) which has average flying time of 35 hours a month, the meximum
issue interval to be used for retention levels would be 35 times the number
of months sirnce the retrofit. Incidentally, this precaution applies to the
MAL &8 well as the GRL, even though issue rates or issue intervals are

implicitly rather than explicitly involved in the MRL,
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Interchangeable Items

In order to complete this papser early enough to serve management needs,
very little attention has been given as yet by the author to the special prob<
lems which arise wheu line items are interchangeable. Only two facets of this
problem have thus far been noted, but they seem worthy of mention.

In recent discussions of the policy for reclassification of Hi-Valu
items to Cost Category 1I, there has been active discussion of the relative
merit of an alternative course of action: retention of the Hi-Valu clessi-
fication and disposal of subsidiary items, in order to rTeduce the number of
separate line items in the logistic system. Coasiderations of this alternative
seem to be based in part upon the number of available spares of the subsidiary
items, btut not upcn the number of operational uaits of this subsidiary item
actually installed in the active fleet (of aircraft or cther end items).

Delestion of subsidiary line items without regard to installed configura-
tion may prove most ill-edvised for a family of interchangeebles with stocks
at all close to their composite Minimm Retention Level. Living out the
life of type depends upon repeir and re-use of units which will fail in the
future, and if many of the insialled units are in the subsidiary item
configuration we may be forced to accept the deleted subsidiary item back
into the system.

Unfortunately, consideration of the installed configuration is usually
difficult or impossible, due to lack of appropriate information. Consequently
reclassification of interchangeable item families from Hi-Valu to Category II
would seem to be a more feasible solution than disposal of subsidiary items.
in most cases of Hi-Valu long supply.

A second point to be mz e is in connection with a possible policy which
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would call for disposal of serviceable units of a subsidiary item if above

the individual MRAL as calculated for that item alone. This could lead to

cases where we dispose of serviceable units in one period and find it necessary
to repair identical or equivalent units in a period immediately following; in
other words, the incurring of unnecessary repair costs. Even worse, the
disposal of serviceables on this subsidiary could sometimes cause the stock
position of the entire interchangeable family to drop from above the family's
MRL to a point below it; this could result ultimately in a need for new "buys®

whick should have been avoided.
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V. MOTIVATION

There is reason to believe that the mere availability of concepts and
formulee would not have a sufficient effect on actual AMA behavior patterns
ir disposal of servic-ables. The management environment is such tht most
Item Managers consider the penal ties of shortages far more enrnogtly than the
penalties of overages -~ this contributes to the creation of the overages to
begin with, and subsequently to a very conservative or hesitant attitude about
getting rid of them. If disposal action of real magnitude is to be obtained
vs sball have to create additional motivation for it< In this ?hapter ve
shall discuss two ways of doing this, on the assumption that the SERL concept
has been fully implemented.

Commander Sign-off

One simple and direct way to motivate greater disposal activity would
be to require AMA commanders to personally approve all ceres where their
Item Managers wish to keep serviceables at a level higher than 110% of SERL.
This approach would forcefully place the burden of procf on those Item
Managers who 8o fear the consequences of a shortage that t- 'y studiously avoid
appropriate disposal action.

Management Indexes

A second way to reduce the apathy or active resistance againast suitable
disposal activity is to strengthen its position as a ma jor s.t_xbject for
regular management acrutiny and emphasis,

In Chapter III of Supplement No. 1 to Operations Analysis Report No. 1,®

* 9"3ome Production Aspects and Stock Level Results of the Materiel Repair -
System," Lt. P. F. Myers and I. Katz, Hg AMC (MCFR).
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there is a discussion of the serviceable stock levels of MRS items. This
includes & suggestion that an ob jective procedure for examining the trend
towards more line items with the correct level of serviceable assets would
be a very useful management tool. The final sentence of that report states:
®1t would motivate more transfer of long-supply Hi-Valu items to Category II,
more deferral of unneesded repair, more expeditiang of short items, and
accelerated disposal of excesses.® Within the framework of the present
report, it might be well to elaborate upon the manner in which disposal of
exceases could be motivated by an adaptation of this approach.

The basic tooi might be an index for use in the new Monthly Commander's
Digest. This irdex could be based on the current status of all vrecoverable
line items which had serviceable arsets in excess of 110X of their respective
SERLs &t the beginning of ii> flscal year, ar presentedi in an *initial list.®
From the most recent data, a Qquarterly determination could be made of the
number of these items for which the Managers had released to the Redistribution
and Marketing function enough units to drop the sgerviceable level dowa to 110%
of SERL or belowe The index would be the percent of the line items on the
initial list which had been released in this meaner.

In order to monitor disposal activities until the excess units are
sctually purged, not merely released by Item Managers, en auxiliary index
could bhe used. This index would have to reflect the long average lead time
involved in screening all the government agencies who might need this item
and the time for effecting the final sale. It would therefore be based on
the current status of all recoverable line items which had serviceable
essets in excess of 110X of their respective SERLs &8s of the beginning of
the fiscal year preceding the current fiscal year, i.e., last year's

®4initial list."™ From the most recent data we would then examine snch of
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these line items to see whether serviceable assets had actually dropped
below 110X of SERL. The auxiliary index would be the percent of these line
items which had g0 dropped.

When and if Reparable Economic Retention Levels, similar to the SERL
in concept, are designed «nd implemented, similar indexes could be construocted
for them. (Preliminary work related to the long supply reparable units hes
been accomplished, and a Rule-of-Thumb devised.) If preferred, composite
indexes could be used that refleoct the combined status of serviceable and
reperable units, measured ageinst appropriate economic retention levels.
With sufficient attention of this kind it seems reasonable to believe that
purging of unneeded stocks from the Air Force would ococur in a far more
timely fashion than heretofore.

The "Corpus Delicti®

Excess and long supply situations which develop in the Air Force may
occasionally be caused by poor management, but can also be caused by a wide
range cf circumstances which even the most superior management could not
preclude. Examples of the latter include program changes to reflect new
international situations, unpredictables in the development of new weapon
systems, lack of predictability in the failure patterns of individual items,
and most important, the simple phasing out of weapons as they obsolesce.

There is some evidence to support a belief that private industry,
although not sub ject to as many eceverely unpredictable influences as
military logistics, experiences long supply problems of comparable pro-
portiour. Be that as it may, military logistics is a public trust, and
its long supplies are frequently portrayed to the public as "prima facie®
evidence of poor management, the "corpus delicti® to prove something wrong

has been done. Criticism can originate from examination of the materiel
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which has been disposed of by the Air Forse, end slso from scrutiny of long
supplies being retained. One prime difference between these two sources of
criticism may be noted: & tendency towards disposal actions creates one-time
risks of criticism, whereas a proclivity towards retention of long supplies
creates a chronic and long-time wvulnerability of increasing proportions.
Personnel concerned with the develomrsnt of credibility in the soundness
of Air Force management and budget requests do well to give increasing
attention to the pyscho. ogical affect of the "corpus delicti."” One indication
comes from a recent letier in which the Office of the Secretary nf Defense
announces that increasing usec is being mede by them, BOB and Congress of the
“Requirements-Inventory Analysis Report® (formerly known as the Segmentation
Report). This report gives clear evidence of the billions of dollars of
inventory held and forthrightly labeled "excess" or "long supply.® Ac~elerated
diaposal would seem to be in order, especially by an apprcack like STRL whick
provides a retional justification for such action, lest increasing attemtion

to this meport lead to decreasing confidence that military budgets are wvalid.




ViI. RECOMMENDATIONS

It is recommend=? thats

l. Items be selected by each AMA/AFD for experimental applisation of
SERL.

2. Application of SERL to phass=ocut depots be vigorously, but carefn:’ly,
pursued.

3. The use and impact of Excess Change Notices be further studied eand
improved, a0 as to improve 4be correlation with base repair operations.

4+ Study in process on methods of obtaining and applying necessary cosst
date be continued with necessary prioritye.

5 Operating commands be advised of new concepts as they are firmed up,
and be consulted in relation to effects on base repair and use of base repair
costa.

6. Issue intervals or issue rates used for computation of reteation

levels be modified as discussed in Chapter IV,

by
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